Greece is an example of a country whose government debt is a matter of grave concern since it has received the second bailout but still threatens to default. 
Introduction
Sovereign debt crisis in advanced economies keep increasing. In particular, developed economies are cutting down spending and increasing taxes with the aim of reducing sovereign debt or preventing the country from experiencing debt crisis. Greece had a sovereign debt rate as a percentage of GDP that has been increasing from 112.9% in 2008 and 161.6% in 2012 according to statistics from European commission data base (AMECO). According to Burdan and Wyplosz (2010) , there are three ways which the government can stabilise the increasing debt-GDP which are: fiscal contraction, inflationary finance and default on some or all the existing debt. According to Follette and Lutz (2010) , fiscal policy tools was use to address the aggregate demand of the crisis in most developing countries.
Some studies were conducted such as that done by IMF (2010) which examines the effects of fiscal consolidation on economic activities. The results show that fiscal consolidation reduces output, increases interest rates, increases export rates and raises unemployment in the short term. Blanchard and Perotti (2002) did a study on the dynamic effects of shocks in government spending and taxes on economic activity in the US during the post war period. The result shows that when government spending increases, output increases and when taxes increases, output falls. Spending shocks makes private consumption to increase while private investment crowds out export and import both reduces. A positive government spending shocks has a positive effect on output and positive tax shocks as having a negative effects. Increase in taxes and government spending have a strong negative effects on private investment. Romer and Romer (2010) investigated the impact of changes in the level of taxation on economic activities in the US using the narrative record. The results show that changes in tax level in US are as a result of increase in government spending which addresses inherited budget deficit and promotes long run growth. The consequences are that: there is a large effect on output. Sinhal et al. (2011) studied the determinant of public debt for the middle income and high income group countries using panel data regression. The result show that the central government expenditures, education expenditures and current account balance affect the debt rates of both middle and high income countries.
Some studies have investigated the cause of the sovereign debt crisis to varying degrees and with different approaches (Hsing, 2010; Pattillo et al., 2002; Checherita and Rother, 2010; Scheclrek, 2004; Budina et al., 2005; Akam et al. 2011; Arghyrou and Tsoukalas, 2010; Nelson et al., 2011; Kouretas and Vlamis, 2010; Whelan, 2011) . Contrary to these studies we will investigate the effect of the Greek expenditure and income on its government debt. In this regard, we will employ the VECM to determine the short and long run relationship between our dependent and independent variables. Also, the Granger causality test is used to determine the direction of causality among our variables. These results provide significant information on how to achieve sustainable debt levels to role-players, economists and policy makers alike in Greece.
The remainder of this paper is structured as follows. The current section is of an introductory nature and background for section 2. Section 3 reviews the theoretical framework and the empirical literature related to Government expenditure and debt. Section 4 presents and motivates the choice of the VECM and the Granger causality technique. Section 5 will discuss the results while Section 6, conclusions are drawn and policy suggestions are made from the research findings.
Background of austerity measures in the Greece economy
According to the World fact book (2013), the economy of Greece was growing fast during the 2003 to 2007 with a growth rate of 4.0% per annum. In 2008, the Financial Crisis affected the Greece economy with its tourism and shipping industries being greatly affected.
This government started deficit-cutting policy in 2010 by lowering their spending through reduction in the amount of benefits and public services provided. The government increased taxes at the same time, a number of austerity packages adopted, Heninz (2011).
Greece's first austerity measures took place in February 2010 where the International Monetary Fund (IMF) and European Central Bank (ECB) signed a memorandum. The package consisted of the following: 10% cut in bonuses and overtime, public employees and work related travels. This austerity measure package did not meet the objectives in the bailout package to established Greek access to private capital markets in 2012. By the end of March 2010, the Greek government could no longer refinance its maturing debts or raise new capital. Due to fear of bankruptcy, the Greek parliament passed the economic protection bill which was expected to save another €4.8 billion.The second austerity measure included a 30% cut in Christmas, Easter and leave bonuses, an additional 12% cut in public bonuses, 7% cut in salaries of public and private employees, increase in Value Added Tax (VAT) from the range of 4% to 5%, a rise in petrol tax from 9-10% to 15% and an increase in imported cars from 10% to 30%. It later on created a tripartite committee (the Troika) which comprise European Commission, IMF and ECB.
A third austerity measure was announced at the beginning of May, 2010 by Prime Minister George Papandreou. This was to save €38 billion through 2012. This third package included an additional 8% cut in public sector allowances, 3% cut in public sector utilities of employees, 10% increase imported cars, increased in values added taxes from 19% to 23%, 10% increase in luxury, alcohol, cigarettes and fuel, increase in retirement age from 61 to 65, reduction in public owned companies from 6000 to 2000 and reduction in number of municipalities from 1000 to 400. These austerity measures were observed but still Greece could not improve its public finance.
In April 23th 2010, Greece realised that the austerity measure could not improve the economic position, so they requested for a bailout package from EU/IMF to be activated. The IMF contributed €30 billion while other Eurozone partners added €80 billion. Anand et al. (2012) and Calice et al. (2011) confirmed that on the 2 nd of May 2010, a bailout package of €110 billion was given to Greece which will be followed by implementation of the austerity measures on the 9 May 2010. Alogoskoufis (2012) concurs and added that alongside the first bailout package, the European Financial Stability Facility (EFSF) was created to issue bonds and other debts instruments in the markets.
The fourth austerity measure was implemented in June 2011 whereby privatisation and sales of government properties was increased by €50 billion, taxes were increased for those earning over €8,000 billion per year and an extra tax for those with a yearly income of €12,000. Increase in VAT in the housing industry, lowering the pension payments from 6% to 14% to the previous 4% to 10% and many other taxes. It was finally agreed that 50% of the debt should be written off as a condition to extend more aid by the troika. In October 2011, private investors agreed to take a 50% cut on the face value of bonds and not the 21% that was agreed upon in July 2011.
In February 2012, the Greek cabinet approved a draft bill of the fifth austerity measure which was to improve the 2012 budget deficit with €3.3 billion. It included a 22% cut in the minimum wage from the €750 per month. There will be no more holidays bonuses, 150000 jobs will be reduced; pension will be decreased by €300 in 2012. Spending on health, defence will decrease while privatisation will increase to €15 billion by 2015. According Castel (2012), Greece was granted a second rescue package of €130 billion in March 2012. The package was authorized to be released in installments with the first being €39.4 billion of loans from the EFSF.
Literature review
This section focuses on both theoretical and empirical literature. We did adopt the Keynesian theory which is the relationship between our variables. Empirical literature focuses on the determinants of government debt.
Keynesian economists were of the opinion that the government can control aggregate demand and the level of national income through spending and tax policies. Since current government budget balance is the difference between its spending and receipts. That is, t t t
where Bt is the balance at time t, Gt and Tt are the levels of government spending and tax revenues at time t respectively. Government debt is derived as (2011) conducted studies on the determinants of government debt, we will analyse just two. Budina et al. (2005) studied the determinants of public debt in 15 market access countries. The determinants of public debts to GDP ratios where fiscal deficit as a share of GDP, real GDP growth, real interest rates, real exchange rates and inflation. The method used was public debt decomposition. The framework analyses the public debt trend between 1990 and 2002 by decomposing past changes in public debt-to-GDP ratios into a number of explanatory factors. The results show that public sector debt decreases due to increase in real GDP growth, real exchange rate appreciation, fiscal surplus, reduction in real interest rate. Our study will use inflation as independent variables and add gross government expenditure, gross government income and net foreign direct investment. Our methodology differs from the public debt decomposition used in this study, since we used the VECM to find out variables that influence government debt in Greece. Sinha et al. (2011) conducted a study of the determinants of public debt for middle and high income group countries using panel data regression. The data was from 1993 to 2008 for high income group countries and 1980 to 2008 for middle income group countries. They estimated a model using the Indian market, where their dependent variable was public debt to GDP of the country and their independent variables were: current account balance, central government expenditure, long term interest rate, and real GDP growth rate, inflation at consumer price, FDI and population density. The result shows that: central government expenditure, long term interest rate, and real GDP growth rate, inflation at consumer price, and FDI are significant while current account balance and population density was insignificant. They added autoregressive terms of the variables, the results shows that inflation, interest rate, population density, FDI and expenditure are insignificant while current account and GDP growth are the only two variables that significantly affect total debt of the middle income group countries when using the auto regressive model. Their total debt is negatively related to GDP growth while current account is positively related to total public debt. For the high income group countries, the auto regressive model shows that the total debt depends on the GDP growth rate while other variables are insignificant. Our variables will be government debt, gross government expenditure, gross government income, inflation and net FDI. We will adopt the model of this study.
Data and Methodology

Data
Annual data from the period 1976 to 2011 were collected from various sources. Greek general government debt (GDEBT) was obtained from the European commission data base. Gross national expenditure (GNEXP), gross national income (GNINC) and net foreign direct investments (NFDI) was sourced from World Development Indicators (WDI). Inflation (INF) data came from WDI and the IMF. GDEBT is in percentage of GDP because we could not get it in figures. INF is in annual percentage, GNEXP, GNINC and NFDI are in billions of the constant local currency.
From our literature review, we adopt a similar model to that of Sinha et al (2011) which is adjusted to fit the Greek situation. In this context a regression analysis is done primarily to analyse the relationship between the dependent and independent variables. The independent variables are: GNEXP, GNINC, INF and NFDI while the dependent variable is GDEBT. The relationship between the dependent and the independent variables are proposed in the functional relationship of the form:
Where GDEBT is the general government debt, GNEXP is the gross national expenditure, GNINC is the gross national income, and NFDI is the net foreign direct investments. The variables are transformed into logarithms to help with the interpretation of the estimated coefficients as elasticities and also with the problem of different units of measurements of the various variables. It makes non-linear parameters in a model linear, Asteriou and Hall (2007) . The regression equation expressed in natural logarithms is as follows: 
Methodology
The VECM is used which include various tests such as the Phillips and Perron (PP) and Augmented Dickey Fuller (ADF) tests. If the variables are found to be non stationary at levels, we proceed to test at first difference and so on when deciding whether to reject the null hypothesis of the unit roots or not. The PP test is considered here because it accounts for possible correlation in the first differences of the time-series using a nonparametric correction, and allows for the presence of a non-zero mean and a deterministic time trend (Enders, 2010) . When the existence of a unit root is confirmed for a data series, the question is whether there exists some long-run equilibrium relationship among the variables. The existence of a long-run equilibrium relationship among economic variables is called cointegration. Before conducting a cointegration test, the suitable lag length is estimated to see which number of lags best fits the time series data. The estimation of the appropriate lag length is based on different information criteria for the selection of a model such as: Akaike information criterion (AIC), Schwarz information criterion (SC) and Hannan-Quinn information criterion (HQ). Liew (2004) mentioned that when observations are less that sixty, the AIC results are superior than the SIC and HQ criterion when determining to get a good lag length.
The Johansen technique is used for cointegration. According to Chang et al. (2011) , the Johansen technique permits us to have more than one cointegrating relationship since there could be one that one conintegration relationship among variables. Johansen proposes two different likelihood ratio tests, namely the trace test and the maximum Eigen value test. These tests take the following form:
Where is the sample size and is the largest canonical correlation. The VECM specify both the long run and short run relationships whereby the long run components of our variables are to obey equilibrium constraints and the short-run components have a flexible dynamic specification. The idea is simply that a proportion of the disequilibrium from one period is corrected in the next period. It involves estimating the model in the first difference form and adding an error correction term as an explanatory variable as follows:
If the coefficient of Error Correction Term (ECT) is negative and statistically significant, it tells us what proportion of the disequilibrium in GDEBT is corrected in the next period. After estimating our VECM, we test if our model is good by conducting stability and diagnostic tests.
The next technique is the VAR granger causality which informs us of the causal link between government debt and its independent variables. According to Gujarati and Porter (2009) , the existence of a relationship between variables does not mean causation and also does not prove the direction of causation. The bivariate regression of the granger causality test is estimated as:
LGDEBT
LGDEBT LGNEXP LGNEXP
LGDEBT LGNEXP
The formula above in equations 6 and 7 is for LGDEBT and LGNEXP. This is done for LGDEBT and the other independent variables by extending the bilateral causality through the technique of VAR.
Results and discussion
The reliability of our data is based on the probability value; we choose 10% to determine our level of significance. As shown in Table 1 below, the null hypothesis of no unit roots for all our time series is accepted at level form since the ADF and PP test statistics values are higher than the critical values at 1% level of significance. In other words, our variables are non stationary at level form.
LGDEBT, LINF and LNFDI are stationary at first difference while LGNEXP and LGNINC are stationary at second difference. The result from Table 2 below shows that the lag length of two is best for our variables as shown by the asterisk on the various criteria. Our VECM presents results of both the long run (Table 4) and short run equation (Table 5) The results indicate that all our variables are significant. A 1% increase in LGNEXP will cause LDEBT to increase by 16.82%. A 1% increase in LGNINC will cause LGDEBT to decrease by 15.22. A 1% increase in INF will cause LGDEBT to increase by 1.49% while a 1% increase in LNFDI will cause LGDEBT to decrease by 0.04%. All the signs of our variables coincide with economic theory. For instance, the error correction term is -0.12. It is negative and significant as anticipated by theory. This implies that equilibrium will be adjusted at 88% speed of adjustment from the previous year's disequilibrium hence suggesting the speed of convergence to equilibrium if there appears a shock in the country. Our R square is 67.44%, indicating that a change in LGDEBT is explained by 67.44% of our independent variables in the long run. In the short run, at a lag of 2, LGNEXP, LINF are significant in determining LGDEBT while LINF and LNFDI are insignificant. The error correction term for our variable is -0.122 which has a the correct signs and is statistical significant. After estimating our model as shown in the equation above, we then tested if the model was stable. Our result shows that our model is stable since the dots are found in the circle as shown in Appendix 1 below. Other diagnostic tests were conducted for serial correlation, heteroskedasticity and normality. The results in Appendix 2 below reveal that our model is stable, there is no serial correlation, no heteroskedasticity and the errors are is normally distributed. The Granger causality test is conducted to determine whether the current and lagged values of one variable affect another. A simple Granger causality test involves two variables, viz., LGDEBT and LGDEF. We will further explain Granger causality among our variables.
The null hypothesis as stated in Table 7 below is not rejected when the probability value is greater than 10 %, since this is the preferred level of significance. If less than 10%, then we reject the null hypothesis and accept the alternative for Granger causality. The results in Table 7 show that the past values of LGNEXP have a predictive ability in determining the present value of LGDEBT while the past value of LGDEBT does not have a predictive ability in determining LGNEXP. Hence, LGNEXP and LGNINC Granger cause LGDEBT and not vice versa. 
Conclusion
This paper analyses the impact of gross national government expenditure on general government debt in Greece thought the VECM and VAR granger causality approach. The VECM results show that gross national government expenditure, gross national income, inflation and net foreign direct investment significantly affect general government debt in Greece.
There is a significant positive relationship between gross national government expenditure and inflation with general government debt meaning that and increase in gross national government expenditure and inflation will cause general government debt to increase. A negative significant relationship was found between gross national income and net foreign direct investment with general government debt, increase in and net foreign direct investment will cause general government debt to increase. Gross national government expenditure as compare the other variables has the greatest effect on general government debt. We recommend that policy be put in place to decrease expenditure as is done through the austerity measures until they are able to sustain their debt. Also, the Greek government should generate more income especially from its service sector which is the main engine in its economy. They should keep inflation high and encourage net foreign direct investment in its country. The only way of out debt crisis in Greece is a painful scarifies austerity.
The VAR granger causality results shows causality from gross national government expenditure and gross national income to general government debt. The implication of these results for the Greek government and policy makers is that since gross national government expenditure causes general government debt but general government debt does not affects gross national government expenditure, policies to be implemented should target gross national government expenditure first. This is because by targeting gross national government expenditure, it will affect general government debt. We recommend that policy maker should first target and gross national income which will affect. When general government debt is targeted first, it will affect inflation. The VECM and VAR granger causality results confirm that gross national government expenditure has a significant impact on general government debt. Inverse Roots of AR Characteristic Polynomial
